The influence of water hardness on survival of freshwater prawn, Macrobrach 
INTRODUCTION
.
Study involving calcium in aquatic systems is complicated because of the presence of available calcium in the water (Robinson e.t al,, 1984) .
Calcium, from which most skeletal salts which strengthen the exoskeleton are made, is the most important mineral source for a successful molt in prawns @ieber &Lutz,1982) . Molting is a critical event in the life cycle of crustaceans @eiber & Lutz, 1982) ; therefore, a successful molt is necessarv for growth and survival of the prawn.
Calcium is required in rather high levels by animals as compared to other mineral elements @obinson et al.,1987) . In fish, calcium is required for the formation of skeletal tissue, blood clotting, muscle functions, proper nerve impulse transmissions, osmoregulatftin, and serves as cofactor during various enzymatic processes (NRC, 1983) .
Not only that crustacea have all of these same calcium requirements but also have the additional requirement for calcification of new shells after molting through the crustacean life cycle (Fieber & Lutz, 1982) .
For marine shrimp, Penaeus japonicus, found that a supplement of 2% calcium to the diet did not improve growth. Marine shrimp were found to absorb more calcium from seawater if there was a lack of calcium in the diet . ln a study with P. californiensis, Huner & Oolvin (1977) (I.{ew, 1976) . tlalcium levels in freshwater are usually much lower than those in seawater. Robertson (1941) mentioned that calcium levels in most freshwater rivers and streams ranged between 1-120 mglL and in seawater was usually about 400 mg/L. (Biochemical, 1984 weight of the PL averaged 0.014 g. lnitial total body ash was I 5.5 1% on a dry matter basis. Diets were fed to the PL daily between 4:00-5:00 pm. Alginate and sodium hexa-metaphosphate were added to the diets while pelleting to obtain a water stability of 24 hours was as described by Heinen (1981) . Dietary calcium was determined by the method described by Hue & Evans (1986) .
Prawn weights were measured every three weeks beginningfrom week six of the experiment. For the last sampling, all prawns were harvested, counted, weighed and frozen for analysis. Total body ash was analyzed by the method described by Lovell (1981) , and total body calcium was determined with an Inductively Ooupled Argon Plasma Spectrometer, ICAP (FIue & Evans, 1986 Figure 2 ). Sandifer & Smith (1985) studied postlanal growth in indoor systems and reported that postlanal prawns generally gained weights of 0.5 -1.0-g after 8 to 12 weeks of rearing when starting with PL densities of 750-3,000 Pl/m'z.
The l. ll-1.4 final weights obtained in this study after 18 weeks with a density of 153 PL/ms were comparable with the resulls reported by Sandifer and Smith (1985) . Heinen (1977) found that there were no significant differences among final weights ofpostlarvae reared in water hardnesses from 10-310 mg/L after 28 days rearing. However, Vasquez (1984) found that a water hardness of 225 and 450 mg/L had a detrimental effect on the growth of prawn.
Aquacop e, ol. (1989) Fieber & Lutz (1982) . Cripps & Nakamura (1979) reported slower growth and long molt cycles in prawns in harder waters. In this study, observed mean levels of total body erally did not improve bone mineralization (Robinson et al., 1984) . Vertebral bone calcium of channel catfish, reared in calcium-free water re. mained relatively constant also at dietary calcium ranged from 0. t7% to 0.85% with dietary phosphorus 0.50% (Robinson et al., 1986 The means which ranged from 17. 39 to 18.78% were within the range reported by Sze (197:l) (Robinson et al., 1986) 
